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1 % 59 © £ ffc 

i*** - * fell ? # V x*t/Ptt ( jjt», -t 

commfc, *» * & ft # <* * &•£ 

2 45 1* iff * <D® ffi 

. 1. 1 a -* rf: H -t iX Ji* Jb <D * ii *' y m X *>* 

i m -$ yt n -t ix fei _t © v> t k o x ' 

&J«&a9:f*©**-*fcWt3*9 X ^ 7 A- (7) 

o o 

RjO - C - X - P(0R 2 ) 2 

C 5t 4» % X R 2 tt ^HSiot 

l^ti {^O^^Hf»l-v4 * * A T 

- c h t.Slt)t3o*^** - h 

* y x^ 7 ^K:^L^l 0—4 0 0 PP m K *fl 

* * - * * tt =* ¥ :* * 7> A. M jft % 



2. l$$M|iDt#,-4f1|xxt^|C2}LM3 

0 — 150 ppm *g t£ £ t £ £ 45 <h :T & 

, ttfiFm*olBHJftlAlEfltOjtttt*«-* 

Wt Hf «J a: ^ #1 f£ « 

3. im*jt tt ix feX Jho-;^*'x®frj:|>- 

1 HI "4 /c. Wt ix _b <0 * t K p» y <t&% £ 

b fiE & &a # © * * - t it & =» y ^ a- © 

fof&p*^ 1 ^2 * * ix J; © j& ifq Jjt fifi & 

A-iKl© y t K p> ->"fb ^ x ^ f" ^ 

;* x * -jr a. % t^^AJi t i O'lfe^JIffJo 

* fc£ J> . f* « € ffl £ L "C , - * * : 
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R x O - C - X - P(OR 2 ) 2 "; 
C 5t * % Rj* X O* R 2 tt U tf» -4 fr± ^ * -O X 
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t S t J O * ^ * - h £ ^ 



*• g x * 7- a- ta at %a <d m m & 

4 00 PpmtCffllcJtitT^ffltit i$r§ 

® £ -* * * # s* wf*. o ss a & 3 mtzm<o & # 
* * - * ft *± =» * 9 =L'*^jv*&f$.m<Dm?km 

1 m * ft ft -t ti iil ± <D -y t K b t v fl; X 

. o o 

RiO - C - X - P(0R 2 ) 2 
C .3* * , R x 4? X CX R afi RD^^^tt^^OT 

^a^^^^l^ ri> x id - oh 2 - t ^ 
- ch D h 



* ij i^T-A^K^L^l 0-^4-00 ppmKffi 

ict^t.-c, i& mi <d j: ex / * ft <t ^ et 
m *t z>j& r # M jt z>WLfr**--ifttX = tf 

iK^SO^T^+^i^f^, ^. ^ f ^ ^ ^ 

^ y / f ^ x ^ f ^ ^ 2 I© t. k d 
£- ^ . W^tfi^ i/y^ij a * j* x a- 

£ ^ & & O # & w t * ^ \x >r y =r - ' 

^ lex ^ r a,^^ ©I K^2o'^ftii 

r , » * * y =7 £ is & ft& » x o? * 

& ^ 5£ #j £ e>m <t& w <om my 

-e & <> ^^^^j^^-^^i^sw:. m *?g ^ * <d s 

<teJB**tjfe, fl)Jltf"*.»K «S7/^^ A 
tftft^ B£ h U x > ^ £ y =r - a- X £ j£ 

z> Km <o x. $ *mit&®itt frfc mm 
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C S£ * ^ & R 1 , R 2 * 7t ft R 3 © 1 O ^ 7 As As 
3£ , □ ^' y 7 ^ =f ^ | v kKD**VA^TA'# 

A^^^^it^ii HK:, ffe © 31 7 As Zl 

* -y & * ^'^7^3 t K o + •/ 7 
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0 O 
R l - P - R 3 - p - h 5 
R 2 R 4 

c * * , r 3 w: 2 {.hi <o m m m r $> i? , ^ •=> * r\ 

n 2 *> L < « R*, n 5 o ^n-t*no^O'>< t «b 1 

<omi>^ t a* * a- -0^x7-^.,^^^ 

a, m , ^f^XT^^siA,*, t K o r a 

^ a ^ ^ A: tt T y - A.rf-^VaCT^^ti^ 
^> ftfeO^^*, TA=7^^«, - o y x T ^ ^ 

t K D + 7 ^ 3 ^ ^ ^ 7 y _ ^ ^ 

^ *^^> 7 9 - JUi, 7 As * ^ A, & ^ ^ Q ^ ^ 

7/u *- = A'&*ftftkL r » * <y 7 * <* - a* m-c 
& *> 3 <o it & % ; 

R — F> -R3-P - R5_p - R 7 
R 2 R* R6 
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zj ^ si $ >> Kt 3 T^|lJt4*i^^4 > &T.A'*- 'J 

±^S^ * y x ^ ^ a, ic bj ^ * #-<k ^ o 

As * -y as & ( x=2 ) *m -t *> <t&VB&&m 

^ x % r as * v ±&m-k<k M -t z> ^ * y- * 
& #k «tt ^ . 7^* 'J ±4sRSftai - 

4> < t *> , 7 ^ * 'J ± ^ ft**7-fxl4 
^/i^^'^X/u^^ / - As & <D t% ^ ^ ** ij x ^ f 

a-k:^l^i^«io5o ppm o^a^s-t-^o 

tj x^-rA-frC^Ul 0—400 ppm , ^ #IJ K 3 
0 — 150 ppm K-tW^^^Xi^m^ft^o -2 
h K * p - * />/ ^ * ^ K 
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S b Kftffim 4 9 - 1 25494#4>?S^<b 

fr± > fi A* As zi *r y X- ? yt- ^^/ix^fA/ 

* • 00 ;t , i>>^/u-2-*/^iK / 
if^-2-^^*'x h =^ >- - , y 7* o f/u- 

2 - * /u jK 7* o ;K * y — *• j: t>* & 7* ^ - 2 - 

r * m <o t l x & m-r h^i^-c 

£> * o it* *£ © <k 4& WU a , A - ^ #J # ^ ** 
^*-<t&fy}*mWt<t&mKi i) " x /u ft *N $ * 

a? ^ £ & # & + *.o x . & v te&mn^frm 
^ fy frc ffl l „ < 'j x^f ^ 

, Sift <D / r y - t» I / y * ^ * y i'R 
a*^t^%g^^^-^p £ h * y , 7-o-*x 

- J: CX 7* * y^^,+ yjS^2$^©tfflTK^ 
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^^#DSPZ?53- 1 0 675 1 f4) 
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* t £ * BJ ^ (C -f- * $f & * 41 ffc * m * » $ 5£ ffl 

* IS 98 , 1 ^ it Ja Jt © y x 

« X t>' 1 m * ;t fct ^ fi feX Jt © y t V * * 'y it 

? • ? 

R x o - c - x - p - (on 2 ) 2 
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ft ® x <d ? * a, ^ m i> L<tt Jt'tt h <d ^ 
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^*'>-p$. 4.4' - ^^^^^^^^.^^ 
* - 4' - .y 7 x^^ t . y 
.-^^A.^^^, 4,4' - ^7x=/u T/u+u , 
X'/*^,ify(|, ^ ? * V ^ - 2 , 6 - v> # /u 

* ^ ^ > 7 ^ 9 ^ - 2 , 7 - * * As # y f£ % 
± 7 x) y, - ! f 5 - ^ * ^ x ^ ^ v > a 

* If v - 1 , 4 * ^ ^ # y ^ x ^ ^ ^ p 

* ^ y ~ 1 ' ^ — -Si) As y *£> 2> 0 

^ » 1 , 3-/p^'x ^ - ^ 4 1,4-7- 
? >> y * - as^ 1 , 6 - ^ * V y * - ^ % X 

^" ~ ^ > 1 , 2 — 7' d y ;> * - As ^ 2 , 2 — 

y ^ as - -i f 3-rp^^.i>*-A,, 2 , 2 

, 4 - h V J as * V y J * - as ^ p - ^ - x 
>- * - ^ , 1 , 4-^ D ^ #ty ,;^ 

^ - 1 f ± ~ > ? V ^ * V- ^ y / ? ; - a, & £ 
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tf^'*7iy-^AT*i, h vc * V i ^ 7- 

Afcfc. # 7 ^ ^ ^ . r^^^h-. # - 7ti x 
J> X t>' ^ 5 7 7 -t hmit^^fflL^^^iXTt- 

* % 91 frt x M^fflS^a^i^^Sd^^ltt* 

y. t <d * * * f j 

* /u > f * -y / ^ y * ^ * y W 

* a/ i r # -x / ^ y 

* ^ # / d # + '/ > ^ y * ^ # y B 

* ^ h # y / ^ y * ^ * y SI 

A /i/ jK y h # c — * ^ * ; - 7 i = A* Jfe 

* // *• x r# y - * ^ * / - 7 1 - S. 

* // *• / p # * -x - 7 * — @fc ^ 

y , h*-y-*^*>'-7i = ^ft® 
© v> > - , & x. $~ a* — , / o t* /i/ - ^ 1 
r>' v> 7* a- x ^ 5=- a- tr £> & o 

* §fc 93 i' * a? 5c-« £ isX&m-zttz^t 

& Oeorg-TD ierae Ve r la g % ?T O ^ ^ ~ ^ * 



AB53-1 0 6 751 C5) 

4 A 31 T % $Mfc # O ;£ i£ J • ( Houben-Wcyl.Meth- 
oden der Organ ice hen Chemie ) ^ 3 J&. ( 1 9 
63^)XD/1# S 4 2 3 I'W T ^ *b fcfl <D ^ 
ftlC i !)',' * ^ * y K -y '> p ^' = K» rt= * * > 
Hfc a ^ f ^ b # — . K » * ^> * ^ * y 1^ f" r 
? s> 0 4* K 4» £> v ffi-fl* S!? O x ^ 7 ^ ^ M 
fct ih ;* * x Efc.s* x x a- ^ a — K h -a J# £ 

it *± » -tn ^nr^ + ^i + cp^i^f 

, fll -1 li & #1 a - 1 . x *f" a — ' , 

y 7 0 - , x ^ r - * ^ n * 4 v ?' * a- 

x ^ -r a , fr'l O^'i, * V ^ d A'ftK, ^ - ^ o 
^ / d ^ y 88 , r - o a- gS Se ^ o a Jft A3 
®? , a - ^ o a/ 1/ y Tx^'i Id: 7'x - a/ ^ 

OA'fi^^OX^xA'^t?, ^ # x ij .x — 7 a 7* 
y V* ( Michaelis - Arbusovsche ) ORK^X 
r>' ffi & © & fE > * j*» A, .-T < $ # x 1; * ; y # 

- R IS ( Michael is r- Becker - Reaktion ) K 

x D 3£ & * *^ * * a- * x iRO^^'y * 




•r * -f a- , BH?e?iffli^.o4 e 6i ) 0 ^ h k 

zu^A-x^xA-o^it^XCX^ttfrcglL. JUT 

a) ? # x \) * * - REK^V»r ! 

M. KosoUpoff p J', Am, Chem, Ooc . 68 » 110 
3(1946) ! A.J,. S pea i ale , J . Org. Chem. 2 
3 , 1883(1958) ; o.Nylcn , B. 5J7 . 
1023(1924) und 5 9 , 1119(1926) 
; D.Arbusov C.A.42. 6315(1948) 
und 45 ,'7002 ( 1081 ), 

b) ? ii x u ^ - r a 7* y y m. IB K o U> T : 

H. W, Coover , J, Am. Chem, Soc . 7 0 r 19 63 
( 1 957 )1 P.Nylen , D. 5 7 , 1 0 2 3 ( 
1924) i B. Arbusov ,C.1914, i ,2156 
und B . 6_0 291 (1927) ; O. Kamai , C. A. 
4 5 , 542( 1951 ) i P .Acker man n , J. Am. 
Chem.Soc.79,6524(1957) 0 



*ftn(cx&4f iux * * * >s m 

* 7- a, * ^ >K 'i x^f ^/ItjIifLi 10-4 0 0 
ppm , #«|C3 t 0-l 5 0 pp»lC«l£t4, 

£ 5e »j *t # m <om -c & m -f ^, 0 tn^w:^ 

m & *t z> m & & n -r ^ z> t & t> n z> 0 * ^» ^ -f 
< £ e> c k tit* *^** - f0^^tiJ#i|i 
^ t- a^ m * & (c '|E * Jf ^ ^: |^ ^ -f- ^ 0 
* % H>g K X >5> > y x ^ ^ /u jjfl f£ tfo yc & \^ X . 
^^^^HU' 'J a: ^ ^ a ^ -7- f t ^ ^ K & ■£ • 

^^Hc^yi^xA-^^-^^^^n, o ^ ^ 

& £ SI #J X £>' x ir a £ jft.M O -ffc # 6<J 55: 4g ' 

ss tt , **w*cxiiK'i*^f a- £ mx-r zm 

&m&;*A,<o*? 1/ - x *c * ft © & ]r #s ft, 

w 5 n -r.^ o , ^ ^ 7- £ ft * m mi m i> 7t ^ r ^ 
a -t o m ^ o © & m * nfr-zjtt^ $ m ^ ^ - 

IE §3 ^> o 
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• # 

looBWHt, 1 *i * fct n 
± <D & fa BS R35. & % ftlrtmm 5£ © J> * 

.1 m -4 w:^HJa.j: <offiffim. mn 

-i ft fr± T ^ Si 85 <D v> t K'p * x ft £ ^ 

it -r * ^ & ic f£ -t & o 1» ^ & *± , » * 5£ ai £ 

s t . - 

RjO ■ - c - x - p (on 2 ) 2 
C * * • x V R 2 tt m Cfr* ft- tt ^ * o -c 

-CX < O ft * « =F-"tfc 1 — 4 * ^ "* * T * >. 

•® tt-2>o tfJK **? & 5e #J *i . # V * * ? *K 
0—400 ppm , it j> Aj -f < m 3 6 — 

i 5 o ppm rc*sro-^£fi "C"^ ^ * o 



^^^^PSS3-1 0 675 1 (6> 

x*ifyu#&-:fe>X CX & IS tt <K t LTfcU 
^ ffl <D At & to * ^ U tt & flfc m n * <» & 

^ £ i W/u^&ftfe&tt^ft^^x # ^ , &m 

fffi v ft® 3 ^ »/ h , 'ft ER * a*, -x * a v* ft « ^ 

a 4 3t * * © in tt ffV x * ■ §? <k- 

ffl © * x tt & -C * o *fH»Ci ^ 

& t l -t . ft m m , s^s^^^i^^ 
b 2 <dw> > x-o* m # i Lt> wt 

fk 7 V f < y , SMfc /^ - ? . A n t n (?' 

-V ro* « ©« tt» — » * 

'J x ^ f A*JC 0 — 4 0 0 pprt ©teil^T' 

& -2) o 

^ f^#fe # t k * o -p -c * §g ^ x a 

^ ^ 751 4 o 



ffl O fiK ^ # frc Ad X 5 ft & a t X § ^ >& o * K ^ 

^ > » # ij x ^ t >fi m (onm. k & m -t z> c •' 

O # U ' x ^ , ^ ^ g x ' u ^ y ? \s 
- h X\i)^c^«ft^^J#H , ^ix^o 

^>o-c^ t^^tt-gefb^^x^xj>*fib<D^y 

misted %> Z>o t^L4^b$%^jCXi»^ 



^, 9 x * ^ ^tt. iE b-pT t*#tt ( ^ .t Wfit .tk 

s g ) # ?s ^ -t- * o m & <o m & t± . mm* 
x cx . s m it m ** t v * y * ? v - ^x»? 

^^.S^^^^o x t> *^*a<Defc£fe flft ^ 5g #J 
^ ffl L fc i§. frC tt!Hn<:^o 

v / J- A* 7- ^ 7 ? \s - hi- iO'xf i/y/ ij 
= - ^ ^ , ^A-itl : 2. 1 tl 5 OtffflllC 
2& ^ U ft o *<D'&K\m*^\^k±^&<D**7- 

£. k K t b * 7- A-^-^SfD ^ W IG Lfro ^l^c 

■ $ l. 5 & m m m -t z> n k > b s ^ ^. * k 2 2 0 
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v p& & 5g m * m tin u , 

O 2 4 0 "C T Ti0 2 # f[ t t ^ tin L o 250 
t -C , t^^i^i Sb a 0 3 ^ Jt (>' 0e0 2 © m till * rf 
* o o 2 9 0 'C ^<D ®£_b»i*J:D : *t£l£ig 

#J 2. 5 PiS & K ^ £ ^ o " -t O Ok. K Sk & £ 
f 1/7^ - K ( dmt ) |c & 1: , f 

&2cS£#K -tO DMT K^^&m.- JfeO'frC^t, 

tutb, WW , 2,4, 1 2 , 1 SfrltfM 
4> T , h 'J 1 f ^/ * ^ 7 I ■ h i? J: Cfi f y 

^ »J 3 - > X j»*4Rl&ft«1l (opa ), & m 

<omm*^ i-ten v * * g)#§*^ns^$am i 5 

20534#tCi:&fc Ko^i/^^/u*^*^ 
jSfc^oi^yui^-r^ 4$H30849-12549 
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DMT **'}-A'7-vyfi\s - y 

deo / jc ^ ;/ ^ ij n - - -r^-a^ 

no t£ffcR'«* 

OI'G h 'J x ^ ^ * ^ 7 x - h 4b- J: Xjh f- \s y 

? u =» - j» x. & m Z> WL to £ % 
p i-2. e * ** x h + y > > y - * * * y 9 i 

HPR t K d 3> / *F u- x - * ^ * X v> ^ 

>fl/ x ^ f A' 

MEPM y ^ V x ^ y - ,t.^ * / ^ ^ > f 
y- A* 

M P P M / h * y 7* xs V - * ^ * ^ m ? / f- 
Z- -f As 

MBPM / h+'/^^Xt^^yR^yf*!^ 

CEPP A ^iKx h ^ -V — * ^ ^ y 7 =■ A* & Wi 
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